As a special part of architectural heritage, the colored pattern is not only artwork to decorate the architecture, but information reflecting specific historical era. So it has great cultural and artistic value. However, the colored pattern is one of the most sensitive types of cultural relics, which is sensitive to natural environment changes and highly vulnerable to erosion. In order to strengthen the protection of colored patterns in history architectures, it is necessary to monitor the status quo of them. This work introduces a monitoring method of color decaying for colored patterns in architecture: set up the illuminants, adjust the illuminants, detect the color information and calculate the color difference. Based on the color difference by CIE DE2000 formula, the color decaying status of the pattern can be evaluated. The monitoring period should be at least three months. About four years' work has been carried out for colored patterns in the Long Corridor of the Summer Palace, and the color differences ΔE00 are about from 2 to 5, some can be over 9. In result, most colored patterns keep in good health condition. Color decaying happens every time and there are slight changes in most colored patterns. In 2nd quarter 2017, aware changes happened in nearly all the patterns. According to the color difference to evaluate the color decaying of the colored patterns, it is an efficient method to analyze the health status of colored patterns.
INTRODUCTION
Chinese history architecture features its bright colors (Cruickshank, 2011) and colored patterns significantly contribute to that. As a special part of architectural heritage, the colored pattern is not only artwork to decorate the architecture, but information reflecting specific historical era, such as history and literary allusions and scene paintings. The Long Corridor of the Summer Palace is famous of the colorful oil colored patterns. There are over 14000 patterns in the Long Corridor throughout all the tie beams. However, due to the environment changes and ancient pigments and material, colored patterns are highly vulnerable to erosion and the conservation of colored patterns is not optimistic. So far, there seem to be no convenient and effect method to monitor the status quo of colored patterns. As a result, we proposed a method based on color analysis after verifying the precision and have implemented it in the Long Corridor of the Summer Place for four years. By detecting color information of sample points on colored patterns, color difference is calculated to evaluate the color decaying degree. This work can instruct the color restoration program as data source.
EXPERIMENTAL PROCEDURE

Set up the illuminants
When the sky turns totally dark, use standard illuminants D65 to light up the colored pattern. There should be even illuminance and no overexposure. Generally, two light tubes are placed symmetrically, and the extension of the tubes is at an angle of 45° to the plane of the pattern. The height of the lights is approximately the same as the horizontal axis of the colored pattern and the distance between the lights and the colored pattern is 50-100 cm. Based on the size of the pattern, the number of the light tubes is acceptable to change as long as the pattern can get soft and even illumination.
Adjust the illuminants
Slightly adjust the location and posture of the light sources and measure the illuminance distribution on the pattern to make sure the illuminance distribution is the same as the one of last detection. Since under the different illuminance, the detection lightness will be affected much, which will lead to great error of color analysis (Jiang, 1995) . Thus, it is necessary to keep the illuminance constant. The illuminance measuring procedure is as follows. A row of illuminance sensors are arranged at the bottom edge of the colored pattern surface where the distance between sensors is 5 cm. Get the illuminance of the row by illuminometer. Then rise up the row of sensors for 10 cm and detect the illuminance until it goes to the top edge. As a result, the surface illuminance distribution matrix of the colored pattern is obtained. According to the illuminance matrix by the test and through the interpolation operation, the two-dimensional illuminance cloud image of the colored pattern surface and the numerical matrix A of the cloud image are generated on the computer. Matrix A is operated with the illuminance cloud image numerical matrix A 0 for the first time monitoring: Subtracting the corresponding values of the two matrices and calculating the standard deviation σ,
Detect the color information
According to σ to adjust the location and posture of the symmetrical light sources. When the standard deviation σ reaches the threshold, it can be regarded that the illuminance distributions of two tests are the same. The threshold is determined by the sensors' precision. Third, detect the color of the colored pattern by 2D color analyzer and then get the tristimulus value and lightness in result. The analyzer is arranged on the central axis of the colored pattern. 
Calculate the color difference
Calculate the color difference with the tristimulus value and values using CIE DE 2000 formula, by which the color decaying status of the patterns can be evaluated quantitatively. Nine sample points are selected from every colored pattern containing as many colors as possible and every point only contains a single color. Once the location of every sample point is determined, the tester should set sample points to the exact location in every subsequent test. There is a series of specific color information at every sample point, from which the tristimulus value X, Y, Z and lightness L. are used for color difference calculation. The CIE DE2000 formula is as follows (CIE TC 1-47, 2001 ). √ (
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The monitoring cycle should be at least 3 months. 
SAMPLE POINTS PLACING ERROR ANALYSIS
Since placing sample points is conducted by the tester, some accidental error does exist in every time. To verify the placing error, four volunteers are invited to operate the procedure. We chose two colored patterns in Liujia Pavilion, and each pattern tested twice. Every volunteer should place the sample points to fixed locations twice for one colored pattern. Thus, we can analyze the repetitively placing error. The results are shown in Table 1 and Table 2 .
As we can see from the tables, despite Tester 2, the sample points placing error is from 0 to 3%, which is small enough and will not influence the accuracy of color difference calculation.
COLOR DIFFERENCE RESULTS
The color differences and the averages of nine sample points on one pattern are calculated for every quarter and every year. Due to the space limitation, only the averages (without the max and min values) and medians of 4 patterns (totally 16) are listed in Table 3 and Figure 2 . The pictures of the four patterns are shown in Figure 3 condition and look colorful. So the corresponding standard need to be formulated. Based on the work experience these years, we have a proposing standard. When the average color difference is between 0 and 6, there are some slight changes that people can hardly notice. When it is between 6 and 12, there are some changes that people can be aware of. When it is over 15, there are obvious changes that people can find easily. And further research need to be done to verify the standard. As a result, color decaying happens every time, and there are slight color changes on most colored patterns. In 2 nd quarter 2017, aware color changes happened on nearly all the patterns. On the other hand, it is obviously that the conservation status of east side in Liujia Pavilion is much better than the one of west side from the picture. The reason is that the sunlight shines on the Kunming Lake in the morning and the water (ice in winter) reflects the light on the west side pattern. When the sun sets, the light is too weak to affect the pattern and plants beside the lake can exactly block the light (Zhang, 2017) . From the data, the fact is the ΔE 00 of east side pattern is usually larger than the ΔE 00 of west side pattern. It is because the west side one has been badly decaying and is hard to change much. So this work has better begin from finishing painting and last for all life cycle of them. Then more instructive data can be gotten.
CONCLUSION
To monitor the color decaying condition of the colored patterns, a convenient and effective method is drawn up. By detecting the color information, color differences can be calculate with CIE DE2000 formula. The color decaying condition can be evaluated and the data can instruct the maintenance work and the evaluating standard still need more research to verify. From our monitor, most colored patterns keep in good condition and only slight color changes happened. The monitor work has better begin when the colored patterns are finished drawing and last for the all life cycle. So more instructive data can be gotten.
